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The Number System Based on Six in 


The Proto* Finno-Ugric Language** 


K. Laki 


National Institute of Arthritis and Metabolic Diseases, National Institutes of 
Health, Bethesda, Maryland  (vresent Address) 


The concept of number and the skill of 
counting developed well before recorded 
history. It appears certain that even in 
the most primitive times men had a sense 
of “number”. (Number sense is not to be 
confused with counting, which is prob- 
ably of a later development and involves a 
rather intricate mental process (1) ). 

A primitive number sense hardly greater 
in scope than that possessed by many ani- 
mals, was the nucleus from which the 
number concept grew. 

The next step was that an assortment 
of vocal sounds evolved to denote 
“couples”, “trios”, and perhaps a few other 
“numerosities.” 

Man’s ability to observe the different 
“numerosities” of things is probably just 
as old as its ability to distinguish differ- 
ent colors. 

Our present number words very likely 
originally referred to a set of concrete ob- 
jects exhibiting the feature of being a 
“couple”, a “trio”, and so on, although 
these original connections are now lost 
to us. 

As man began to rely more and more 
on language, the sounds replaced the 
images for which they stood, and the 
originally concrete objects gave way to the 
abstract form of number words. 

With the gradual evolution of the so- 
ciety a simple counting became necessary. 





* Proto is equivalent to primordial, primitive 
and denotes a reconstructed, hypothetical stage of 
the language. 

** A brief account of the Finno-Ugric lan- 
guage group is given in the appendix. 
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To create a counting process, the “nu- 
merosities” represented by the number 
words had to be arranged in an ordered 
sequence. 

When counting made it necessary, names 
for larger numbers were compounded with 
the original “simple” numbers and a 
“base” by repeating the simple numbers in 
combination with a base. 

There is evidence that 2, 3, 4, and 5 
served as primitive number bases. 

The natives of Queensland count like: 
one, two, two and one, two twos, much. 
A tribe of Tierra del Fuego has its first 
few numbers based on 3. Some South 
African tribes use 4 as a base. The Api 
language of the New Hebrides have their 
numbers based on 5. Some of the natives of 
Africa and Australia have independent 
numbers for one and two and “composite” 
numbers up to six; beyond this everything 
is a “heap” (2). 

The names of the cardinal numbers from 
1 to 6 in the various Finno-Ugrie (Fu) ' 
languages are similar. The Hungarian 
(Hu) variants of these numbers are shown 
in Table I. These six numbers are of 
great antiquity. They existed before the 
separation of the various Fu languages. 
(The time of the separation of Fu unity 
is usually placed in the II millenium B.C.). 


1 Abbreviations used: 


Ch=Cheremis, [E=Indo-European, Fu=Finno- 
Ugric, Fi=Finnish, Hu=Hungarian, La=Lap- 
pish, Md=Mordvin, Os=Ostyak, Vg—Vogul. 
Vt=Votyak, Zr=Zyrien. 

Following the practice of Professor Collinder 
(3), the Hungarian words will be written with 
Hungarian orthography. For the rest of the 
Finno-Ugric words a simplified spelling will be 
followed. 





There is no indication that these six Fu 
cardinal numbers were developed with the 
use of a base. However, the numbers 
larger than six show interesting features, 
which allows us to reconstruct that the 
original five numbers were simple numbers 
and the larger numbers were generated in 
a number system based on six. 


TABLE I 


The First Stage in the Development 
of the Finno-Ugric Numbers Is Illus- 
trated With Present Day Hungarian 


Words 


The simple numbers: (4) 
egy = 1 
kett6 = 2 
harom = 3 
négy = 4 
ot = 5 


hat, mis, min = many, numerous, number, 
six. 

These numbers already existed before 
the separation of the Finno-Ugric group 
from the Samoyed. 

At this stage there were developed five 


simple numbers and words to designate 
the concept: a lot, many, numerous .. . 

It is not certain whether the words hat, 
mis, min at this stage carried the spe- 
cialized meaning of six. The variants of 
hat appear as number six in the Finno- 
Ugric languages but not in Samoyed. 
According to Sauvageot (5) the Finno- 
Ugric (-proto) people developed six 
numbers. 

The particle mis today appears in Hun- 
garian only in composed numbers in the 
shortened form: -ne, -c, -s (6). Similarly, 
min appears in composed numbers in the 
form: -van, -ven (6). 





In the following I intend to discuss three 
such features of the Fu numbers. 

1. The Fu numbers 8 and 9 are not 
simple numbers but composed numbers 
(combination of a simple number and 
a base). 

2. In religious folklore 7 and 6 show a 


puzzling “equivalence” as if no difference 
existed between them. 

3. In building up the tens (combina- 
tion of simple numbers and the base), the 
base changes in some of the Fu languages 
at 70, where a new base appears. 

These features so far stood isolated and 
resisted satisfactory explanation. Never- 
theless, I believe that when these features 
are examined in the proper light they 
supply strong arguments for believing 
that the original Fu numbers were built 
up in the number system built on six. 

There are many details that enter into 
the picture I am presenting. In this dis- 
cussion | selected only three features of the 
Fu languages that, I believe, show quite 
convincingly that the Fu people developed 
their numbers in the system based on six. 

To my knowledge this is the first time 
that the invention and actual use of the 
number system based on six is indicated. 
There is, of course, nothing strange about 
having a number system based on six. 
People in various parts of the earth at 
various times, as we have seen, developed 
number systems that were based on vari- 
ous numbers.” 

In a system based on six we would have 


2 It is interesting to speculate why these people 
developed their numbers in the system based on 
Six. 

According to Lenormant (7) six for these 
people was a number “par excellence”. According 
to Varga (8) the importance of six is related 
to the observation, that for six days the moon 
crescent represents an arc, but on the seventh 
day it becomes a half disc. 

This arc of the moon can be brought into 
correlation with a counting process. Some tribes 
in Northern Siberia have 13 months (9) in the 
year and count them on the joints of the two arms 
and the head. The first joint on the pointing 
finger is one, the second joint two and so on. 
The wrist is four, the elbow is five and the 
shoulder six. The head represents seven, then 
come the six joints again on the other arm. 
In order to properly demonstrate the joints, there 
must be a little bending at all the joints, thus 
the finger, the hand and the arm form an are, 
which could represent the crescent moon on the 
sixth day. 

In this connection it is interesting to point 
out that Monday in Hungarian is hét{é and means 
the beginning of the week. Literally, the ex- 
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the names of the first five numbers. Then 
a base would be selected and the larger 
numbers would be compounded with the 
simple numbers and with the base (Table 
Il). 
TABLE II 
Schematic Representation of How 
Numbers May be Developed in a 
System Based on Six 


Composed Numbers 
The “Teens” The “Tens” 
1+ B=>7 1x B=6 
2+B=8 
3+ B=9 
4+ B=>10 
5+B=—11 


Simple 
numbers 


x B= 18 


The capital letter “B” stands for the base. 
For examples on how to carry out arith- 
metical operations in the number system 
based on six and for the use of the multi- 
plication table, the reader is referred to: 
Theory of Numbers by B. M. Stewart, The 
MacMillan Company, New York, 1952. 





In a number system based on six the 
numbers 7, 8, 9, 10, and 11 would be 
composed numbers; composed with a sim- 
ple number and a base. 

Our first inquiry is then to find out if 
the numbers 7, 8, and 9 in the Fu lan- 
guages were composed numbers com- 
pounded with a “base” and a “simple” 
number.*® 

Let us look at the Hu numbers 8, 9, 20, 
and 30. At first glance they do not look 
“composed” (Table III), but students of 
Fu languages discovered that they are 


pression means: the head (=/6) of the week 
(=het). But since hét also means number seven, 
the expression could also mean: Seven is head. 
It would be interesting to investigate whether 
this latter connotation of Aétfé is related to the 
counting process just mentioned, where the head 
represents the seventh number. 

8 Today 7 is not a composed number in any 
of the Fu languages, but a loan word, borrowed 
from some Iranian tongue some 3000 years ago. 
To show that 7 was originally a composed number 
gg special considerations as will be shown 

ter. 


composed. The letter -c in three of them 
and the letter -s in one of them is the rem- 
nant of the word -mis. The transforma- 
tion of this particle takes place through 
these stages: -mis, -ms, -ns, -s, -c, and 
so on (6). 


TABLE Il 
The Composition of the Hungarian 
Numbers, Nyole, Kilenc, Husz, 
Harmine (4) 
2+b Nyol—c (=8) 
(Nyo—c) 


2x b Hu—sz (— 20) 


Kilen—c (= 9) 
Harmi—c (= 30) 
(Harmi-nc) 


3+b 
3 xb 





The original forms of these numbers 
were then something like this: 8—nyo- 
mis, (nyol-mis), 9 = kilen-mis, 20 = hu- 
mis, 30== harm-mis. 

In the Zr and Md languages the com- 
posed formation with -mis is still clearly 
noticeable even today in numbers like: 

= kikja-mis, 9 = ok-mis, similarly in 
Md 9=ko-mis (6). 

These examples show that 8 and 9 are 
indeed composed numbers, and the same 
particle -mis is used in the composition, 
that also serves as the base in the forma- 
tion of the tens. 

Let us now examine the first component 
of these composed numbers. It is easy to 
see that the Zr 8 and 20, & the Hu 20 
are compounded with the simple number 2. 
The words kik-, ki-, ko-, and hu- are pho- 
netic variants of the Fu word for two. 
This number had the form kikt or kakt 
in the “proto” language (6). This form 
later changed to forms such as kik- or 
ket- or further to ko-, hu- by losing -t. No 
doubt, then, that the structure of 20 and 
8 in these examples has the pattern: “two- 


base”’.* 


4The Hu word for 8 does not contain the 
above discussed form of the simple number 2. 
Finno-Ugric linguists do not have satisfactory 
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The situation with 30 is also quite clear; 
it has the structure “three-base”. (See 
Hu harm-inc) (4). 

Let us now turn to the Hu kilenc (= 9). 
We have seen that this is also a com- 
posed number, where -c is the remmant of 
the original base -mis. The first part of 
the composition, kilen- may easily be 
recognized as a variant of the words for 
three © (Table IV). The Hu 9 thus has the 


pattern: “three-base”. 


TABLE IV 


The Number “Three” in the Finno- 
Ugric Languages (3,5) 


harom 
harma- 
kolme 
galbma 
golma 
kom 
kum 
kiijn 
kujim 
qorem 
qurem 
kolom 
kolmo 


Hungarian 


Finnish 
Lappish 


Cheremis 


Votyak 
Zyrien 
Vogul 


Ostyak 
Mordvin 


explanation for the meaning of the particle nyo- 
(or nyol-). I believe the simplest explanation is 
that it is another word for two. This particle 
appears in the construction of 8 in the three 
Ugric languages only. 

5In the customary handling of kilenc (=9), 
the -nc (rather than -c) is considered to be the 
contracted form of -mis. But for kile- no satis- 
factory etymology has been found so far (4). 
If -nc rather than -c would be the remnant of the 
base -mis then we could expect a variant of 
kilenc to be kilec (in analogy to harminc, harmic 
=30). Such a variant, however, is not known. 
This strongly indicates that only -c is the rem- 
nant of the base, and -n is an integral part of 
the word kilen-. 

Since the Fu languages show both the and 
“r” as well as the back and front vowel variants 
of 3 (Table IV) (10), the etymology proposed 
here for the Hu kilen- is not objectionable on 
linguistic grounds (11). 

The reconstructed ancient forms of one (=igt, 
ogt) and two (=kikt, kakt) have both the front 
and back vowel variants. It is not surprising that 
3 also has the front and back vowel forms. 


« 


The Hu 8, 9, 20, and 30 have the same 
base (originally mis). In the course of 
time this base became reduced to essen- 
tially one consonant, which almost fused 
into the rest of the word. 

We may summarize that in the Fu lan- 
guages, 8 and 9 are composed numbers, 
Eight is constructed with the simple num- 
ber 2 and a base. Nine is also constructed 
with a base, but the simple numbers of 
the construction are now recognizable as 
number 3 only in the Hu language.® 

The important point here is, that these 
numbers are composed numbers, whether 
nine fits into the pattern of “three-base” 
in all instances is not important. The im- 
portant point is that at least one example 
survived where the construction of nine 
fits into the pattern. 

These findings give strong arguments to 
suggest that the Fu people generated their 
numbers in the system based on six. 


Six Simple Numbers 


Depending on whether the operation be- 
tween the simple numbers and the base is 


6 While the Hu kilenc fits into the pattern 
“three-base”, the Zr ok-mis for example, does not 
fit. 

The word -mis in ok-mis is generally accepted 
to mean ten and ok- as a variant of number 1 
(which is the “proto” language had the form 
ogt, or igt). And the expression ok-mis is ex- 
plained to mean: “one- (minus) -ten”. 

It is further pointed out that this formation 
is analogous to the Latin duodeviginti (2 minus 
20) and undeviginti (1 minus 20). 

The idea of subtraction, however, is not indi- 
cated in ok-mis, thus the literal translation is: 
one-ten, 

Most of the expressions today for 9 in the Fu 
languages correspond to this “one-ten” pattern. 

The likely explanation for the “one-ten” pattern 
is that it is not original; that after the original 
system based on six became forgotten and -mis 
became identified to mean ten (originally it 
simply meant number), the pattern “two-base” 
(=8) was interpreted to mean “two-(minus)- 
ten”. Similarly, since at this stage three in com- 
bination with ten (3-base=9) made no sense, 
it was changed to the “one-(minus) -ten” pattern. 
It is fortunate that such a “rational” re-evalua- 
tion was not carried out in the Hu language and 
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addition or multiplication, we would get 
the composed numbers of the “teens” 
and the “tens”. 

Probably the “tens” 12, 18, 24, 30, and 
36 developed after the realization that 
“base + base” means “two base”. With 
this “two-base” * pattern (for twelve) 18, 
24... . followed in an analogous man- 
ner, probably in quick succession. 

With the “tens” fully developed each 
“number-base” combination acquired a 
double value. The expression “five-base”, 
for example, could mean “five and six” 
(=11), also “five times six” (= 30). 
See Table V. 

Such a scheme must not necessarily 
have given rise to confusion. The number 
11 represents sufficiently smaller numer- 
osity than 30. Undoubtedly, linguistic 
differences also developed to avoid confu- 
sion. In Hungarian, e.g., “three-(and) - 
base” is kilen-c (9), and “three-(times) - 
base” is harmi-c (==30, originally—=18) .® 

The appearance of these double values 
as a result of the formation of the “tens” 
may explain why number six in the Fu 
language is a word different from the 
base: in order to avoid confusion of the 
composed six (one-(times)-six) with the 
composed seven (one-(and)-six), a new 
word had to be selected for six, or perhaps 
if six was already fully established by 
long usage, a different base was selected 
for the composed numbers. In either case 
number six became different from the 
base. 


thus kilenc retained in its original form, meaning 
“three-six” (=—9). 


7It should be pointed out, that in Hungarian 
an expression such as “two base” has a structure 
similar to the English “door knob”. The ex- 
pression indicates that the “base” belongs to 
“two”, that is, to a class of doubles. This is why 
the noun following a cardinal number is not put 
into plural in Hungarian. 


8In Hungarian the back vowel in word pairs 
such as kever~kavar (=stir) refers to a greater 
intensity (12). It is then quite natural to expect 
that hdrom (back vowels) is used in the con- 
struction of the “tens” and kilen (front vowels) 
in the construction of the “teens”. 


TABLE V 


A Schematic Representation of the 
Second Stage in the Development of 
Finno-Ugric Numbers 


Composed numbers 
“teens” “tens” 
l-mis 
2-mis 
3-mis 
4-mis 
5-mis 
6-mis 


The simple numbers 
i 


In this stage the composed numbers 
(“teens” and “tens”) were formed with 
the particle mis. It is very likely, that in 
addition to mis, the particle min with its 
variants also may have played a similar 
role (see appendix). 

The simplest method of adapting this 
pattern to.the decimal system is to take 
over the group of “tens” to mean, 10, 20, 
30... . 60. This can be done if 24 
(=40) and 30 (==50) are sufficiently 
different phonetically from 10 and 11. In 
such a case 10 and 11 can be dropped 
without fear that 40 and 50 can be con- 
fused with 10 and 11. To form the tens 
above 60, a new base has to be intro- 
duced because 7 is already a composed 
number (otherwise there would be a dupli- 
cation of the same base). 

The Zyrien numbers come closest to ex- 
hibiting this method of change with the 
exception that the composed six (1-b) was 
not taken over to represent ten. 





Since in all the Fu languages the words 
for number six are common, on the other 
hand the base in the composed numbers 
varies (6), it is very likely that the base 
was adjusted to avoid the complications 
of the composed six. Already in the 
proto language there were several words 
with the original meaning: “number”, 
which apparently were used to represent 
the base. See for example: Vg -lau, Ch 
‘lu (Ko-lu=20); Zr -mis (ko-mis==20) 
(6). 

I believe this is a satisfactory explana- 
tion for the fact that there are apparently 
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six simple numbers rather than five in the 
Fu languages. 


The Seven-Six Equivalence 


With such a change the confusion in 
counting was removed, but the fact still 
remained that the composed seven con- 
ceptually could refer to six. In the Fu 
religion seven was a holy number, a 
sacred number. There were seven chief 
gods. In religious ceremonies repeating 
certain acts seven times was an important 
feature (12,13,14). 

In a society where seven was a sacred 
number, this “equivalence” of seven and 
six must have brought far-reaching reper- 
cussions. When a property of a god was 
represented by the composed seven, this 
also must have had the value of six. Thus 
six must have entered into religious in- 
cantations and folklore together with 
seven. Since such religious patterns tend 


to persist an extremely long time we may 
expect to find remnants of such an “equi- 
valence” of seven and six in the remnants 
of religious folklore. 

This expectation is fulfilled. In _reli- 
gious stories and incantations we find nu- 


merous examples of this “equivalence” of 
7 and 6. 

Ancient religious incantations, espe- 
cially in the Ostyak and Vogul language, 
survived to the present day. In these in- 
cantations we can observe the amazing 
fact that seven is mentioned together with 
six, and always in this order (not six, 
seven). 

Karjalainen describes the religious of- 
fering of an Ostyak tribe in 1898 to their 
idols (15). In the incantation following 
the sacrifice of a rooster there was the 
following passage: “I am asking for a 
black stag, for a brown stag from the 
regions of the Seven Lands of the Six 
Lands, from a branch of the Seven Rivers 
of the Six Rivers”. 

in the same year Karjalainen (15) ob- 
served another religious ceremony of this 
tribe performed at a forest holy place 
devoted to the chief god called Sanke. The 
prayer to this god started like this: “You 


are the light of seven lights, Oh Sanke, 
You are the light of six lights, Oh Sanke”, 

These examples demonstrate that the 
7-6 equivalence really existed. Let me 
illustrate this relationship between seven 
and six with some other examples from 
Vogul mythology: 

“The Seven Stallion, the Six Stallions 
(branch) of the god Numi-Tarem” (16), 
“The god Ajas of little Ob is a Hero of 
Seven Arrows of Six Arrows” (17), 
“Snowshoe Man made of seven Animal 
Hides, six Animal Hides” (18). “Stone. 
eyed Seven Demons, Iron-eyed Six Demons 
of the Ural” (19). 

This “equivalence” of 7 and 6 has been 
quite puzzling to students of Fu folklore 
and religion. Karjalainen called this 
“equivalence” of 7 and 6 “poetische Zu- 
sammenstellung” (poetical composition), 
This “equivalence” of 7 and 6 in religious 
incantations is the result of the number 
system in which this group of people hap- 
pened to develop their numbers. In fact, 
this “equivalence” of 7 and 6 is a very 
strong argument for the existence of the 
number system based on six because it 
shows that seven was a composed number, 
composed with the simple number 1 and 
the base. 

It is interesting to point out that Lenor- 
mant (7) as early as 1875 expressed the 
opinion, that it should be possible to prove 
that 7 in these languages is composed from 
1 and 6. To my knowledge, however, he 
never presented evidence to prove this 
point. 


The Change of Base at 70 


The Fu people now count in the decimal 
system, but from the manner they form 
their numbers we can detect that an origi- 
nal number system based on six at a later 
date was converted into the decimal sys 
tem. This conversion also reveals to us 
that seven must have been originally 
composed number. 

Let us see how such a switch can be 
made. In the system based on six the 
composed numbers 1-B,, 2-B;, 3-B,, 4-By, 
and 5-B, with the meaning 7, 8, 9, 10, and 
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ll .... could also mean 6, 12, 18, 24, 
and 30, depending on the operation be- 
tween the simple number and the base 
(Table VI). 

TABLE VI 


The Last Stage in the Development 
of the Finno-Ugric Numbers 
Base = 6 


The switch to the decimal 
Base = 10 


tens 
2-B, — 20 
3-B, = 30 
4-B. = 40 
5-Be = 50 
6-Be = 60 
7-Bz = 70 
2-B,-Bz = 80 
3-B,-Be — 90 
*= 100 


The change has taken place after the termi- 
nation of the Finno-Ugric unity (between 
2000-1000 B.C.). Illustrated schematically 
with the pattern exhibited by the Hun- 
garian numbers. 

Stars represent the places in the pattern, 
where loan words were introduced. 

Numbers separated by broken lines 
became deleted during the switch to the 
decimal system. 





Notice the doubly composed nature of 
80 and 90, 

When this system is converted to the 
decimal system, the expression 2-B,, 3-B;, 
and so on could be taken over to mean 
20, 30, .. . 60. The difficulty starts with 
70. Seven in the original system was 
already a composed number; so were eight 
and nine. It is inadmissible to compound 
these numbers with the same base once 
more in order to get 70, 80, and 90. The 
solution for this problem is: (1) to com- 
pound the numbers 7, 8, and 9 with a 
newly selected base to get 70, 80, and 90, 
or (2) to form the tens uniformly and 
replace the base in 7, 8, and 9. 

If all the Fu people selected the second 
alternative for adapting their numbers to 
the decimal system, we would have very 
little chance to discover the original num- 
ber system because as soon as the base 
became identified to mean “ten”, the con- 
struction 3-B—9 would make no sense. 
Thus in analogy to 8 (= 2-B) to be in- 
terpreted as “two-(minus) -ten”, nine would 
be reinterpreted to mean “one-(minus) - 
ten”. 

If the first alternative was adopted, we 
could expect better success. In this meth- 
od the original base for the “teens” would 
not be changed; thus these numbers would 
have a better chance to survive in their 
original linguistic form. 

We should then direct our attention to 
those languages that have the same base 
in the construction of 8 and 9 that also 
appears in 20 and 30. 

Let us see then if any of the Fu lan- 
guages exhibit the feature of changing 
the base at 70 in the formation of the tens. 
Indeed, this situation is clearly seen in 
the Zyrien language. The tens are formed 
with the base -mis (-min) including 60, 
but at 70 a new base -das takes over (20). 

A new base had to be selected because 
7, 8, and 9 were already composed num- 
bers constructed with the base “-mis”. If 
the number 7 was not originally composed, 
but was a simple number, the selection of 
a new base would have taken place at 80. 
The change at 70 is a definite indication 
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that 7 originally was a composed num- 
ber.® In appendix 1 an attempt is made 
to reconstruct the original form of the 
composed seven. 

In the Finnish language the change to 
the decimal system apparently has taken 
place without a change of the base at 70. 
Ten in Fi is kiimmen and it is used for 
the formation of all the tens (6,21). Thus 
the numbers in the Fi language show the 
application of the second alternative for 
changing the number system. We should 
expect, then, that the base for the com- 
posed 7, 8, and 9 would be different. 

This is indeed the case. The base for 
the composition of 8 and 9 is deksa-, an 
IE loan word (6). It is interesting that 
instead of borrowing 8 and 9 from the IE 
language, these people took the trouble to 
conserve the composed nature of these 
numbers.?° 

Discussion 


The main advantage of the theory pre- 
sented here is that practically all the scat- 
tered data about Fu numbers now appear 
in a consistent picture. 


9A similar situation exists with the ancient 
Gothic numbers. The tens are formed with two 
different bases. The tens including 60 are formed 
with the base tigjus (e.g. twa tigjus=20), but 


at 70 a new base tehund takes over. (Sieben 
tehund=70). 

The meaning of this change at 70 in the 
Gothic numbers is still debated. It has been 
suggested, that it reflects the influence of the 
sexagesimal system (20). 

10 In the number system based on six, the num- 
bers 10 and 11 are also composed numbers. It 
may be inferred from the pattern of the forma- 
tion of the tens in the Hu language, that 10 
originally was a composed number: The change of 
base of the tens in this language takes place at 
40. Number 30 (harmi-nc; three-base) is formed 
with the base -mis (reduced to -nc), but number 
40 (negy-ven; four-base) is formed with a new 
base (-ven). 

The composed number “4-base” originally 
must have meant 10 and 24. When the decimal 
system was introduced, a new word (tiz) re- 
placed the composed 10. But when the composed 
ten was discarded, the composed 24 (meaning 
40 in the decimal system) also had to be re- 
modeled in order not to bring back the composed 
10. This was achieved by employing a new base 
in the formation of forty. 


In this picture the seven and six “equiy- 
alence” so puzzling to students of Fy 
mythology, acquires a simple explanation 
as being the result of the number system 
in which the number names were formu- 
lated. 

The only linguistic problem raised in 
this paper and for which a solution is 
offered is the etymology of the Hu kilenc. 
The rest of the arguments follow from the 
properties of the number system based 
on six. 

I think the solution here offered for 
kilenc is a straightforward one and _ the 
probable reason why linguists have not 
advanced it before is that the strength 
with which other data lead to the postula- 
tion of the number system based on six 
has not been appreciated. 

The few loan words Fu people have 
borrowed to complement their already 
existing numbers when the switch to the 
decimal system was made, came from one 
of the eastern branches of the IE lan- 
guages. 

An interesting feature of the change to 
the decimal system is the conservatism 
exhibited in these changes. Apparently 
all effort was made by these peoples to 
bring about the change in their own lin- 
guistic domain with the least amount of 
borrowing. And even when borrowing 
is made, the loan word is used for special 
purposes. For example, the Zr language 
borrowed the old Iranian -das to serve as 
the new base. But in Iranian -das(u) 
(meaning 10) is never used for the forma- 
tion of the tens (20). 

The spectacle of minimum borrowing 
and tenacious adherence to their own pat- 
tern indicates that the change of the num- 
ber system was carried out with the under- 
standing of the properties of the number 
systems. 


Summary 
It is argued in this paper that the names 
of Finno-Ugric numbers originally were 
built up not in the decimal system, but in 
a number system based on six. 
It is pointed out that in most of the 
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Finno-Ugric languages the names of the 
numbers eight and nine are composed with 
a “simple” number and a base. Arguments 
are marshalled to show that originally 
seven also must have been a composed 
number, although at ‘present it is a loan 
word from some Arian language. The 
change from the original number system 
to the decimal system was made in such a 
way that it also permits the conclusion that 
the original number system was based 
on six. 

A definite success of the theory is that 
from the properties of the number system 
based on six, a rational explanation can be 
given for the puzzling equality of “seven 
and six” in Vogul and Ostyak mythology 
and religion. 


Appendix 1 


An Attempt to Reconstruct One Form of 
the Original Fu Composed Seven 

In this paper several arguments are 
presented to show that in the Fu lan- 
guages the original number seven was a 
composed number. At present, however, 


in all these languages seven is a loan word 


borrowed from some IE (Arian) lan- 
guage. 

In the following an attempt is made to 
reconstruct how the original Fu seven 
may have looked. In this attempt it is 
recalled that the original seven must have 
had the same “one-base” pattern as the 
composed six. In the switch to the deci- 
mal system this composed six in some of 
the Fu languages may have been taken 
over to mean ten, thus preserving the 
original form of seven. We have to look 
then for a composed Fu ten in which the 
presence of the base and number one is 
still recognizable. The Md kemen and Fi 
kiimmen- stand for ten and are used for 
the formation of the tens. Already Lenor- 
mant (7) surmised that kemen and kiim- 
men are composed words formed from 
-men and ke- or kii-. His identification of 
the components, however, cannot be ac- 
cepted in the light of progress made in Fu 
linguistics since Lenormant’s time. 
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According to Collinder (25), also kiim- 
men is a complex of two particles, where 
kiim- probably means big. The second 
part of the complex, -men has the same 
etymology as the Hu -ven, Zr -pen, and 
thus means ten or number. 

Since in the original Fu number system 
based on 6, the composed six was the 
first member of the “tens”, it could have 
been called the “big” unit. The particle 
kiim- could thus indeed mean “big”. On 
the other hand, ke- in the Md kemen could 
very well be identified as a variant of 
number one (e.g. Hu eg (arch.) Fi iih-) 
Thus the original meaning of kemen could 
have been “one ten”, a combination of 
number one and the base. These consid- 
erations argue strongly for identifying 
kiimmen and kemen as the composed forms 
of the original composed six- (one-base). 
And since the original form of the com- 
posed seven was similar, the Fu kiimmen, 
the Md kemen may thus have preserved 
for us one of the original forms of the 
composed seven. 

Appendix 2 
The Members of the Finno-Ugric Lan- 
guage Group 

The Hungarian (12,000,000), the Vogul 
(5,000) and the Ostyak (22,000) people 
form the Ugric branch of the Finno-Ugric 
language group. The Vogul and the Ost- 
yak called the Ob-Ugrians, live now along 
the Ob river and its tributaries. 

The Finnic sub-branch includes: Zyrien 
(400,000), Votyak (600,000), (called to- 
gether the Permic sub-branch); the Fin- 
nish (4,000,000), Estonian (1,400,000). 
Cheremis (480,000), Mordvinian (1,500,- 
000), Lappish (28,000) (the Volga-Finnic 
sub-branch). 

The Samoyed (21,000) and the Finno- 
Ugric group is often referred to as the 
Uralic language group. 

On the basis of the Indo-European loan 
words, one has to accept that the Proto 
Finno-Ugric people lived in the close 
proximity of the Proto Indo-European 
peoples. According to the most probable 
theory, the Proto Indo-European people 
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lived in central Europe, their eastern 
boundary reaching to the Russian steppes 
(23). Accordingly, the Proto Finno-Ugric 
people must have lived east of this re- 
gion, very likely in the southern and west- 
ern part of the Russian steppes (6). At 
this time their neighbors were the Proto- 
Samoyed and some yet unidentified Turkic 
tribes." 

Again judging from the loan words, the 
Proto Finno-Ugric people were still in one 
group when the Arian influence started. 
The separation of the Proto Indo-Euro- 
pean group into the western and eastern 
(Arian) branch is not known definitely, 
but it appears that it occurred in the mid- 
dle of the 4th millenium B.C. Apparently 
as a result of this mass movement, the 
Samoyed and the unidentified Turkic tribe 
were separated from the Proto Finno- 
Ugric peoplé and were pushed to the east 
of the Ural mountains. 

The Finno-Ugric people themselves were 
pushed to the western side of the Ural 
mountains in the region of the Kama river. 

From here on the Finno-Ugric people 
lived on the northern fringes of the Rus- 
sian steppe. An otherwise uninviting land 
of vast forests, tundra, and marshes pro- 
vided security for them. The countryside 
itself was enough deterrent from penetra- 
tion by Scythians (24) and other people 
of the steppes. Nevertheless, as the testi- 
mony of the loan words shows, there was 
a contact between the various Indo-Euro- 
pean people of the steppes and the Finno- 
Ugric tribes. 

The centuries at around 2000 B.C. were 
again a period of immense migrations. 
This was the period when the Indo-Euro- 
peans penetrated to Asia Minor (Hittites) 
and when about 1700 B.C. Indo-European 
tribes reached as far as the Yenissei River. 

Apparently in this great migratory move- 
ment the Finno-Ugric group became split 
into two groups: the Finno-Permic branch 
and the Ugric branch. The exact time of 
the separation cannot be given but it is 

11 For a somewhat different interpretation of 
the data see: Molnar, The Ancient History of the 
Hungarians (23). 


believed to have occurred sometime be. 
tween 2000 and 1000 B.C. 
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Finite Groups Having Elements of 
Every Possible Order’ 


Charles Hobby, Howard Rumsey, 
and Paul M. Weichsel 


California Institute of Technology 


A finite group G is said to have elements 
of every possible order if G contains an 
element of order n whenever n is a proper 
divisor of the order of G. This paper gives 
a characterization of such groups. The 
authors wish to thank Dr. Olga Taussky 
Todd for suggesting this problem. 


Theorem. A finile group G has ele- 
ments of every possible order if, and only 
if, G satisfies one of the following condi- 
lions. 

(1) G is eyelic. 

(2) G is a p-group containing a cyclic 
subgroup of index p. 

(3) G has order paq for distinct primes 
p and q. It contains only one q-Sylow sub- 
group, and this subgroup is the commuta- 
lor subgroup G’ of G. Also, if S is a p- 
Sylow subgroup of G, then S is cyclic, say 
S= <b>, and b? is in the center of G. 


Proof. If G satisfies one of (1), (2), 
and (3) it is easy to see that G has an 
element of every possible order. 

We suppose henceforth that G has ele- 
ments of every possible order. If G is a 


1 This work was supported in part by a Na- 
tional Science Foundation pre-doctoral fellow- 
ship. 


p-group, then (2) obviously holds. If G has 
composite order the Sylow subgroups of G 
must be cyclic. Therefore (1) holds if G 
is abelian. It remains to show that (3) 
holds if G is a non-abelian group of com- 
posite order. Since G has cyclic Sylow sub- 
groups it is known [1; page 145] that G 
is generated by two elements a, b with de- 
fining relations 

a™=b"=1, a b" a b=a™’, (n,m) 
=(r-lm)=1, and r°=1 modulo m. 
Thus G’= <a>, the cyclic group gen- 
erated by a, and every element of G can 
be written as a*b‘ for positive integers s 
and t. A computation shows that a*bt= 
b‘a™*, and it follows by induction that 
(1) (atbt)*=b*t*a" where u=sr*(rt*—1)/ 
(rt—1). 

We denote the order of an element g 
of G by |{g|. If x=a*b* and |x|=nm/q 
where q is a prime dividing m, then (n,t) 
=1 since x has order n modulo <a>. 
Therefore G is generated by a and bt‘. It 
follows from a~'b-* a bt=a"*— that G’= 
<att'>. Thus (r‘—l, m)=1. Let- 
ting k=n in (I), we have x"=(a*b*)* 
=1 since b*=a™=1 and r°=l1 mod- 
ulo m. Therefore nm/q=|x| divides n, 
and hence m=q. 

Suppose now that p is a prime dividing 
n and pick y=a‘b* such that |y|=nq/p. 
Then y has order n/p modulo <a> =G’. 
Therefore t=pt, where (t;,n)=1. If 
(r‘—l,q)=1 then, using (I), we see that 
y"?=(a*bt)"’"=1, which is impossible 
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for y of order nq/p. Thus q divides r'—1, 
and it follows from av=1 that a~'b-‘a bt 
=a''--=]. That is, bt=b™ is in the 
center of G. But (t;,n)=1, hence <b?> 
= <b?’"> and <b?’> is in the center of 
G. It only remains to show that n is a 
power of p. For <b> is then a cyclic 
p-Sylow subgroup of G with b” in the 
center of G, and the theorem will follow 
since all p-Sylow subgroups of G are 
isomorphic. 

Suppose p, divides n, where p, is a 
prime distinct from p. Then a p,-Sylow 


subgroup of G is contained in <b?>, and 
hence is in the center of G. Repeating the 
above argument for p; instead of p we see 
that a p-Sylow subgroup of G is also in the 
center of G. Since this is true for every 
prime dividing n, it follows that b is in the 
center of G if n is not a power of p. But 
b is not in the center of the nonabelian 
group G. This completes the proof. 
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In statistics, a sample of four is too 
small to permit generalizations. In jour- 
nalism, the first four issues of a new or 
modified journal may be enough to indi- 
cate what is to come, if the reader does 
not draw too specific a picture. The cur- 
rent feature article, however, differs suf- 
ficiently from the previous three to indi- 
cate the broad range of the Journal 
coverage, and at the same time to indicate 
its coherence. 

Our aim is to present original research 
that stimulates thought, and _ general 
scholarly articles of scientific interest. The 
Journal should be published for the benefit 
of its readers, not for the convenience of 
its authors. Unfortunately, budget con- 
siderations make it impossible to publish 
a large journal, without additional sup- 
port. The editorial board has therefore 
decided that short (1500 words) research 
papers are preferred, and that eight pages 
is the normal limit on longer papers. On 
the other hand, many worthwhile papers 
are longer than eight pages and would 
suffer unduly from being cut. This dilemma 
can be resolved by a simple ethical con- 


sideration: The results of research have 
little value until they are published. 

The cost of publication is part of the 
cost of doing research. This fundamental 
principle is nowadays accepted almost uni- 
versally. The Academy therefore expects 
that the Journal page charges will be 
honored by all institutions that have legal 
authority to meet this moral obligation— 
the Academy cannot afford to subsidize 
the broad research programs of the Wash- 
ington Area. 

Since some institutions are “poverty- 
stricken”, and some research is financed 
by individual authors, the Academy will in 
such cases continue to subsidize publica- 
tion, but not in excess of eight pages per 
article. Longer papers will not be accepted 
unless page charges are to be honored, 
and these longer papers will carry a foot- 
note to the effect that the excess printing 
cost has not been at the expense of the 
Academy. 

By holding the line on the moral and 
fiscal issues involved, your editors feel 
that we can maintain a journal in which 
the membership can take pride. 
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Science in Washington 


SCIENTISTS IN THE NEWS 


This column will present brief items concern- 
ing the activities of members of the Academy. 
Such items may include notices of talks given, 
important conferences or visits, promotions, 
awards, election to membership or office in sci- 
entific and technical societies, appointment to 
technical committees, civic activities, and mar- 
riages, births, and other family news. Formal 
contributors are being assigned for the systematic 
collection of news at institutions employing con- 
siderable numbers of Academy members (see 
list on masthead). However, for the bulk of the 
membership, we must rely on individuals to 
send us news concerning themselves and their 
friends. Contributions may be addressed to 
S. B. Detwiler, Jr., Associate Editor, 2605 S. 
8th St., Arlington, Va. 


APPLIED PHYSICS LABORATORY 


Ralph E. Gibson participated in the Brook- 
ings Institution’s Fourth Science Conference on 
February 11 at Williamsburg. Dr. Gibson and 
Irving H. Siegel, economist of the Council of 
Economic Advisors, were the speakers at that 
meeting on the topic, “Science, Technology, and 
Economic Growth.” 

On March 9, Dr. Gibson received the fourth 
annual Captain Robert Dexter Conrad Award 
“for outstanding contributions to the Depart- 
ment of the Navy in the development of solid 
rocket propellants and guided missiles.” This 
is the highest scientific achievement award granted 
by the Navy. 

Albert M. Stone addressed a meeting of the 
Organization of Professional Employees of the 
Department of Agriculture on February 24. His 
topic was “APL, Guided Missiles and Their De- 
scendants.” 

GEOLOGICAL SURVEY 

William W. Rubey presented the 1960 Silli- 
man Lectures at Yale University on April 6, 7, 
12, and 14. His subject was, “The Origin of the 
Continental Masses.” 

Victor T. Stringfield will serve as chair- 
man of the Resolutions Committee of the Ameri- 
can Association of Petroleum Geologists, at its 
annual meeting in Atlantic City, April 25-28. 


HARRIS RESEARCH LABORATORIES 

On March 15, in New York, ASTM Committee 
D-12 (Soaps and Detergents) presented its an- 
nual award to Anthony M. Schwartz for his con- 
tributions to the science of detergents. 

Lyman Fourt attended a meeting of ASTM 
Committee D-12 (Textiles) in New York, March 


1-3, and served as chairman of Subcommittee B-1] 
on Chemical and Performance Test Methods. 

On March 11, Dr. Fourt presented a paper 
entitled “Comfort in Textiles in Relation to 
Simultaneous Transfer of Heat and Moisture” at 
the Fiber Society meeting in New Orleans. 

Leo Mandelkern of NBS visited the Labora- 
tories recently to present a seminar on “Contractile 
Mechanisms in Fibrous Polymers.” 


GEORGE WASHINGTON UNIVERSITY 
Dean M. A. Mason, School of Engineering, 
The George Washington University was chairman 
of an advisory group reporting to the Metro- 
politan Washington Board of Trade on graduate 
education needs in the Washington area. The re- 
port will be made public by the Board of Trade. 


HOWARD UNIVERSITY 

Lloyd N. Ferguson, professor and head of the 
Chemistry Department, spoke on “Physicochemical 
Studies on the Sense of Taste” before the Sus- 
quehanna Valley Section of the American Chem- 
ical Society on March 9. The meeting was held 
at Bucknell University, in Lewisburg, Pa. 

Dr. Ferguson was also a participant at the an- 
nual National Conference on Higher Educa- 
tion held in Chicago, March 6-9; the conference 
theme was “Platform for Higher Education: Guide 
Lines for the Sixties.” In addition, Dr. Ferguson 
visited Providence College March 23-25, under the 
American Chemical Society Visiting Scientist Pro- 
gram; here he gave a public lecture on “Careers 
in Science,” gave a seminar talk on “The Spectra 
and Basicities of Isomeric Sweet and Tasteless 
m-Nitroanilines,” and held several class meetings 
of the elementary organic class. 

Lewis K. Downing, dean of the School of En- 
gineering and Architecture, has been elected sec- 
retary-treasurer of the Joint Board on Science 
Education. Dean Downing also has been elected 
chairman of the Civil Engineering Division of the 
American Society for Engineering Education for 
1959-60. In the latter capacity, Dean Downing 
will organize a panel composed of representatives 
of the engineering education committees of various 
professional engineering societies, which will ap- 
pear on the program of the 58th annual meeting 
of ASEE, next June 20-24 at Purdue University. 


NATIONAL BUREAU OF STANDARDS 

Allen V. Astin, director of the Bureau, was 
selected by the National Civil Service League 
as one of the top ten career employees in the 
Federal civil service for 1960. The League, a 
non-partisan citizens’ organization for better gov- 
ernment through better personnel, honored the 
award winners at a dinner held here on March 
15. 
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William T. Sweeney received the Souder 
Award of the Dental Materials Group of the In- 
ternational Association for Dental Research, at 
its meeting in Chicago on March 19. The award 
was established by the Association in honor of 
Wilmer Souder for his pioneering efforts and out- 
standing scientific accomplishments in dental ma- 
terials research. It represents the highest honor 
conferred by their colleagues upon scientists who. 
through achievement in the field of dental ma- 
terials research, bring about outstanding advances 
in dental health. 

Lewis N. Branscomb has been appointed chief 
of a new scientific division—Atomic Physics—at 
NBS. Atomic Physics was created by partitioning 
the Atomic and Radiation Physics Division; the 
other half of the old division will be renamed 
the Radiation Physics Division, and Lauriston S. 
Taylor will continue as its chief. Research areas 
of the new division will include precise determina- 
tion of atomic constants and other physical prop- 
erties associated with free electrons, atoms, ions. 
and molecules. 

Gerhard M. Brauer and George C. Paffen- 
barger presented papers on “Synthesis of Eugenol 
Isomers” and “Dimensional Changes in Artificial] 
Dentures on Drying, Wetting, and Heating in Wa- 
ter,” respectively, at meetings of the Interna- 
tional Association for Dental Research held in 
Chicago March 17-20. 

Marion M. Davis served as a member of a 
panel that discussed “Women Scholars at Work” 
before a meeting of the Washington Branch, Amer- 
ican Association of University Women, on March 
§. 

John K. Taylor spoke on “High Precision 
Coulometry” before the Howard University chem- 
ical seminar on March 10. 

Russell W. Mebs, of the Mechanical Metal- 
lurgy Section, received the Burgess Memorial 
Award from the Washington Chapter of the 
American Society for Metals, at a banquet given 
on February 8. The award, named in honor of the 
late George K. Burgess, former director of NBS, 
was presented to Dr. Mebs “in recognition of his 
outstanding representation of the metallurgical 
profession in local educational and engineering 
activities, and his application of mathematical 
principles to metallurgical research.” 


TARIFF COMMISSION 

Frank Gonet, the Commission’s authority on 
coal-tar intermediates and dyes, has been made 
chief of the Chemical Division, succeeding the 
late James H. Hibben. The Chemical Division pre- 
pares the Commission’s annual report on “Imports 
of Coal-Tar Products” and the preliminary and 
annual reports on “Synthetic Organic Chemicals, 
U.S. Production and Sales.” 


USDA, BELTSVILLE 
Dewey Stewart was elected president of the 
American Society of Sugar Beet Technologists at 


its Eleventh General Meeting, held recently » 
Salt Lake City. The Society has more than a 
thousand members, of whom about half were 
present at the four-day meeting. 

Clarence H. Hoffmann of the Entomology Re. 
search Division, Agricultural Research Service, 
gave two talks at the University of New Hamp 
shire on March 10-11. In connection with a Uni- 
versity-sponsored series of lectures on “Environ. 
mental Health in Relation to Man,” Dr. Hoffmann 
gave the initial public address on the subject, 
“The Effects of Pesticides on Man and Animals.” 
He also spoke at a seminar on eradication of the 
screw-worm by irradiation, and possibilities of 
using this method against other insects. 

William B, Ennis was among the participants 
in a symposium on “The Nature and Fate of 
Chemicals Applied to Soils, Plants, and Animals,” 
sponsored by the Farm Research group, Agricul- 
tural Research Service, at Beltsville on April 
27-29. . 

USDA, WASHINGTON 

Hazel K. Stiebeling attended the annual meet- 
ing of the National Institute of Animal Agricul. 
ture, held April 4-5 at Purdue University. Dr 
Stiebeling spoke on “The Consumer’s Concern 
about Chemicals and Food.” 

Kenneth W. Parker has been appointed to 
represent the Forest Service on the NAS-NRC 
Advisory Committee for Arid Zone Research. Dr. 
Parker also has been invited to present a paper, 
“Principles of Grazing Management as Related 
to Vegetation Conditions and Soil Stability,” at 
the Fifth World Forestry Congress, to be held 
in Seattle from August 29 to September 10. 

Harold R. Curren and Arjen Tamsma are 
authors of a paper, “Some Observations on the 
Ultraviolet Irradiation of Milk (Centrifilmer Proc. 
ess) with Emphasis upon Organoleptic Effects and 
Sporocidal Efficiency,” that appeared in J. Dairy 
Sci. 43, 410 (1960) 

Birth: To Dr. and Mrs. Floyd E. Kurtz, a 
daughter, Martha Anne, on February 26. 


UNIVERSITY OF MARYLAND 

Ronald Bamford, dean of the University’s 
Graduate School, was recently appointed a mem: 
ber of the Board of Natural Resources for the 
State of Maryland. A professor of botany at the 
University since 1931, Dean Bamford specialized 
in cytology, chromosomes, and the behavior of 
cells in toxic solutions. He was appointed to the 
remainder of a four-year term which began in 
June, 1958. 

John S. Toll, professor and chairman of the 
Physics Department, spcke on “Where We Stand 
in Space” at the recent annual banquet of Phi 
Kappa Phi, honorary scholastic fraternity. Dr. 
Toll’s speech was not directed to a comparison 
of United States and Russian achievements, but 
rather to recent scientific theories and develop- 
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ments, including the theory of relativity and the 
quantum theory, and their application to space 
phenomena. Eventually, Dr. Toll said, intensive 
study of gravitational fields may reveal greater 
insight into our universe. 

Charles E. White and Frank Cuttitta pre- 
sented a paper, “A Fluorometric Study of the 
Magnesium Bissalicylidene — Ethylenediamine 
System,” at the Pittsburgh Conference on Analyt- 
ical Chemistry and Applied Spectroscopy, on 
March 4. 

“Experimental Celestial Mechanics” was the 
title of a recent talk by S, Fred Singer at the 
first of a series of Arts and Sciences convocations. 
Tracing the development of this new science 
over the past 10 years, Dr. Singer pointed to 
three important discoveries: There are two belte 
of intense radiation around the earth; the atmos- 
phere around the earth extends to 40,000 miles; 
at 200 miles from the earth, the density of the 
atmosphere is 15 times greater than previously 
expected. 


DEATHS 

Beno Gutenberg, former director of the Seis- 
mological Laboratory at Pasadena, Calif., on Jan- 
vary 25. 

Harley H. Bartlett, botanist, of Ann Arbor, 
Mich., on February 21. Dr. Bartlett was elected to 
non-resident membership in 1915. 


AFFILIATED SOCIETIES 


Acoustical Society of America, Washington 
Chapter 
President: Harold Burris-Meyer. Secretary: 
Gerald J. Franz (Taylor Model Basin) 
Meetings on third Monday of month during the 
academic year, usually at Gallaudet College. 
On March 21 Fred Schloss presented a lec- 
ture demonstration on the Measurement of 
Mechanical Impedance, with special reference to 
development of instruments to evaluate isolation 
mounts used by the U. S. Navy. The Chairman ap- 
pointed a committee of three persons to coordi- 
nate Chapter participation in judging the D. C. 
Area Science Fair and to determine an ap- 
propriate award for possible winners in acoustics. 
April 26 is planned as a combined meeting with 
the AIA and the Audio Group of IRE to discuse 
architectural acoustics, at a time and place yet 
to be determined. 


American Institute of Electrical Engineers, 
Washington Section 

Chairman: Wade M. Edmunds (REA). Secretary. 
Treasurer: Irvin L. Cooter (NBS) 

ae in PEPCO Auditorium, 10th and E, 

.W. 

The General Meeting for March 8 was the 
Eighteenth Annual Student night, with D. L. 
Greene, Vice-President of the Middle Eastern 
District as guest of the section. Awards were 


presented to Bernard Zempolich, David Loker- 
son, Earl Folsom and Earl Channell, Student 
Branch members, and a certificate of appreciation 
to Professor L. J. Hodgins, of the University of 
Maryland. 

April 5, General Meeting, presented Dr. W. S. 
Gillam, Office of Saline Waters, Department of 
the Interior, on “Demineralization of Saline Wa- 
ters.” Election of officers for the coming year 
took place at this meeting. 

April 26, Technical Meeting, “Power and Com- 
munications Problems in the Design and Con- 
struction of Dulles International Airport,” Her- 
bert H. Howell, Federal Aviation Agency. Tech- 
nical papers selected for annual awards will 
be presented at this meeting. 


American Meteorological Society, District of 
Columbia Branch 
President: Jack C. Thompson (WB). Secretary: 
Raymond McGough (USN Hydro. Off.) 
Meetings at NAS-NRC, 2101 Constitution Ave., 
N.W. on 3rd Wednesday 

The 184th National Meeting of the American 
Meteorological Society will be held in Washing- 
ton, at the National Academy of Sciences build- 
ing, April 27-30. The program will include a 
number of general sessions on satellite meteor- 
ology, wind stress over the oceans, spherics, and 
thunderstorm electricity, Fred D. White (NSF) 
is program chairman. 


American Society For Metals, Washington 
Chapter 

President: William L. Holshouser (NBS). Secre- 
tary: Glen W. Geil (NBS) 

The Chapter conducted an educational course 
on “Metallurgical Applications of Electrochem- 
istry”, on five successive Wednesday evenings, 
January 27-February 24. 

The Burgess Memorial Award was presented, 
February 8, to Russell W. Mebs, National Bu- 
reau of Standards. 

April 18, Walter L. Finlay, Crucible Steel Com- 
pany, will speak on “Titanium and Competitive 
Stainless Steels.” 

May 16, National Officers Night; National 
President Walter Crafts will speak on “Facing 
the Productivity Challenge; Men and Metals of 
the Next Decade.” This meeting will be held 
at the Officers Mess, U. S. Naval Weapons Plant. 

The chapter will provide 8-10 members for 
judging papers entered in the Science Achieve- 
ment Awards Program of the American Society 
for Metals, conducted by the Future Scientists 
of America Foundation, NSTA. Judging will take 
place in April. 

American Society of Civil Engineers, Nation- 
al Capital Section 
President: W. Orme Hiltabidle. Secretary: Daniel 


P. Jenny 
At the February 9 meeting, David Auld, Direc- 
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tor, D. C. Department of Sanitary Engineering, 
dealt with the water supply and sanitary prob- 
lems of metropolitan Washington. 

The Annual Dinner was held on March 1, at 
the Shoreham Hotel, where William L. Slayton, 
Webb and Knapp International, spoke on “The 
Redeveloper Looks at Redevelopment,” from the 
background of his association with the Southwest 
Washington program. 


American Society of Mechanical Engineers. 
Washington Section 
Chairman: Alfred F. Bochenek. Secretary: ‘Virgil 
L. Pence 

March 24, Student Night, featured technical pa- 
pers by four students in mechanical engineering 
from local universities, competing for section 
cash awards, and gaining experience toward re- 
gional and national ASME student competition. 

April 7, Willard Fazar, Special Projects Office, 
G3 
nique developed and successfully employed for 
the Polaris weapon system. 

April 20, Annual Banquet, Terrace Room, Ar- 
lington Towers. 

May 12, “Air Pad Surface Vehicle.” 

May 26, Alfred Keil, “Response of Ships to 
Underwater Explosions.” 


Botanical Society of Washington 

President: Harold T. Cook (USDA). Correspond- 
ing Secretary: Muriel J. O’Brien (USDA) 
Meetings on first Tuesday, Powell Auditorium. 
8:00 P.M. 

April 5, Russell L. Steere (USDA), discussed 
“Recent Advances in Biology: Electron Micros- 
copy and Nucleic Acid Studies.” 

May meeting, Annual Dinner. 


Chemical Society of Washington 
President: Allen L. Alexander (NRL). Secretary. 
John L. Torgesen (NBS). 

The Board of Managers met on March 1 at 
the new ACS building, with President A. L. 
Alexander presiding. The minutes of the two 
previous meetings were corrected and approved. 

Chairman Wilkins Reeve of the Awards Com- 
mittee reported that about 20 members of the 
Society were eligible for various American Chem- 
ical Society and AAAS awards, and that efforts 
were being made to encourage their nomination 
by individual members. 

A suggestion by several members. that the 
working name of the Society (Washington Section 
of the ACS) be changed to the National Capital 
Section, was referred to the Bylaws Committee for 
consideration, 

Chairman P. K. Reily of the Professional Rela- 
tions & Status Committee reported that the 
“PR&S Notes” column is expected to appear in 
Tue Capitat CHemist regularly throughout the 
year; that the Committee would like to provide a 
PR&S subject and speaker for one of the gen- 


Navy, presented the management tech- 


eral meetings during the coming year; that the 
Committee expects to compile a register of re- 
tired chemists in the area, many of whom may be 
available for consulting activities; and that chem- 
istry departments of local universities are being 
invited to participate in PR&S seminars with 
senior students. 

President-elect W. J. Bailey outlined plans for 
the Meeting-in-Miniature which is to be held at 
the University of Maryland on May 6, jointly 
with the ACS Maryland Section. 

Chairman R. P. Maickel of the Public Rela- 
tions Committee reported that the survey on use 
of academic titles by newspapers was to be pub- 
lished in a forthcoming issue of C&E News; and 
that efforts were being made to conduct a pub- 
licity program in the smaller newspapers of the 
Washington area, on civic and other activities 
of CSW members. 

Letters were read from a CSW member, com- 
menting on clannishness, lack of hospitality, and 
unfriendliness at CSW meetings, and from E. §, 
Pierce, on ways to increase attendance at meet- 
ings. After considerable discussion, the Board 
agreed to Dr. Pierce’s suggestion that an ad hoc 
committee to make a thorough study of the prob- 
lem of member interest and report back on pos- 
sible solutions by next June. 


Columbia Historical Society 
President: Maj.-Gen. U. S. Grant, 3rd. Executive 
Secretary: John T. Gibbs 

April 14, Heurich Mansion, Paul Oehser spoke 
on the “History of the Cosmos Club.” 

May 14, Heurich Mansion, Mrs. Frank P. How- 
ard will discuss “The Friday Morning Music Club, 
a Record of 75 Years” 

May 22, at Fort Myer Museum and Reviewing 
Area, a program on “History of Fort Myer,” will 
be presented. 

A group of five program planners seeking ma- 
terial on how various charitable enterprises were 
handled in the past as basis of a projected 1960 
UGF television program have found much data 
in the Society records. 


Entomological Society of Washington 
President: Paul W. Oman (USDA). Correspond- 
ing Secretary: Paul Woke, Recording Secretary: 
Ernestine B. Thurman (NIH) 

Meetings in Room 43, USNM, 10th and Con- 
stitution Avenue, N.W. on first Thursday. 

April 7, “Nesting Habits of Some Southwest- 
ern Wasps and Bees,” Karl Krombein (USDA) ; 
“Insect Survey and Detection Operation—Past 
and Present,” Louis G. Davis, (USDA). 
Insecticide Society of Washington 
Chairman: Milton S. Schechter (Ag. Res. Center). 
Secretary-Treasurer: James F. Cooper (USDA) 

March 16 meeting, Symons Hall at the Uni- 
versity of Maryland, presented Roy J. Barker, 
Insect Physiology Laboratory, USDA, on “Isotope 
Effects as a Tool in Toxicology,” and Hamilton 
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Laudani, Stored Product Insects Branch, USDA, 
on “Development of Insect Resistant Packages.” 


Institute of Radio Engineers, Washington 
Section 
Chairman: John Durkovic. Secretary: Ben Melton 
At the February 13 annual banquet of the Sec- 
tion, Ronald L. MacFarlan, 1960 IRE President, 
reviewed the award structure of the Institute. 
Three members of the Section, Stuart L. Bailey, 
Francis H. Engel, and Leland D. Whitelock, were 
presented with “Patron Awards” for distinguished 
service. John I. Bohnert for his “contributions 
to the field of microwave antennas,” and Henry 
R. Reed, for his “contributions to engineering ed- 
ucation,” received “Fellow Awards.” National 
and Section Awards were made to ten senior 
radio engineering students for outstanding aca- 
demic records and IRE student branch activities, 
as follows: National Awards—Roger W. Bopp, 
Bernard Zempolich, Leon Sibul, Alvin R. Robin- 
son, and Earl C. Channell; Section Awards— 
Robert W. Hamlin, John D. Watson, Richard L. 
Potterton, R. Alfred Whiting, and William L. 
Soper. 


Medical Society of the District of Columbia 
President: Dr. Victor Alfaro. Secretary: Theodore 
Wiprud 

“Current Medical Events”, published monthly 
by the Society, lists an impressive number of 
meetings of interest to medical persons and groups. 


Philosophical Society of Washington 
President: Louis R. Maxwell (Nav. Ord. Lab.). 
Secretary: F. N. Frenkiel (Taylor Mod. Basin) 
Meetings on alternate Fridays, Powell Auditorium, 
8:15 P.M. 

March 4, Ralph A. Alpher, G. E. Research 
Laboratory, spoke on “Experiments in Magneto- 
Fluid Dynamics.” 

March 18, Gordon M. Tomkins, NIH, presented 
a paper on “Principles of Molecular Biology.” 

April 8, Erwin M. Mueller, Pennsylvania State 
Univ., spoke about “Field Ion Microscopy.” 

April 22, Elmer Hutchisson, Amer. Institute 
of Physics, will discuss “Can We Merge Our 
Two Cultures?” 


Society for Experimental Biology and 
Medicine, District of Columbia Section 
President: George A. Hottle (NIH). Secretary: 
Edwin P. Laug (FDA) 

April 7, Hall A, G.W.U. School of Medicine, 
1335 G Street. Richard S. Yamamoto (NIH), 
‘Studies on Dietary Obese Rates”; James H. Rust, 
Jr., Walter Reed, “Effects of Radiation Injury 
on Plague Infection”; Marian Webster and J. V. 
Pierce (NIH), “Studies on the Hypotensive En- 
zyme, Callicrein”; and Eugene Streicher and 
Gilbert D..Press, NIH, “Measurement of Extracel- 
lular Space of Rat Brain.” 


Society of American Bacteriologists, Wash- 
ington Branch 

President: Mary L. Robbins (G.W.U.). Secretary: 
Eliz. J. Oswald (FDA) 

March 22, a program of three technical pa- 
pers, on microbial interactions (Eddie C. S. Chan 
and Michael J. Pelczar, Jr., Univ. of Maryland) ; 
virus-caused pancreatic necrosis of trout (Kenneth 
E. Wolf, S. F. Snieszko, and C. E. Dunbar, Fish 
and Wildlife Serv.) and studies on cholera in 
South-East Asia (Capt. Eugene Gangarosa, Wal- 
ter Reed). 

The 64th Annual Meeting of the national society 
will be held in Washington in 1964, with the 
Washington Branch as hosts; Roy C. Dawson, 
FAO, will serve as chairman of the Committee 
on Local Arrangements. 


Society of American Foresters, Washington 
Section 

President: James M. Owens (Commerce). Sec- 
retary: Matt C. Huppuch (Dept. of Army) 

An Information Bulletin and folder, cover- 
ing the Fifth World Forestry Congress is now 
available. Inquiries concerning the Congress 
should be addressed to I. T. Haig, c/o Office of 
International Conferences, Department of State. 

The Section has established a Seed Certification 
Committee, under the chairmanship of Harry A. 
Fowells, U. S. Forest Service, assisted by Ralph 
Hodges, Nat. Lumber Manufacturers Assoc., and 
Roland Rotty, U. S. Forest Service. 

The Section is also interested in cooperating 
with the National Arboretum in initiating and 
stocking a living repository for special and un- 
usual trees, shrubs and other plants, and has 
formulated a suggested program leading to that 
objective. 


ACADEMY ACTIVITIES 


Board of Managers, March Meeting 

These notes are intended to outline briefly, 
for the information of the membership, the prin- 
cipal actions taken at Board meetings. They are 
not the official Minutes as prepared by the Secre- 
tary.—Ed. 

The Board of Managers held its 527th meet- 
ing on March 15 at NBS, with President Wood 
presiding. The Minutes of the 526th meeting 
were amended and approved. 

Dr. Wood announced the appointment of Archie 
I. Mahan as chairman of the Committee on 
Awards for Scientific Achievement, and of Archi- 
bald T. McPherson as chairman of the Com- 
mittee on Policy and Planning. 

Chairman Stiehler of the Meetings Committee 
reported on speakers for the meetings of March 17 
(Louis H. Bean, on “Science and the Art of Pre- 
dicting”) ; April 21 (still open); and May 19 
(Dr. Baker of the Bell Telephone Laboratories). 
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Chairman Hall of the Membership Committee 
gave the First Reading of three candidates for 
membership. 

Chairman Schubert of the Committee on En- 
couragement of Science Talent reminded the 
Board that certificates of merit would be awarded 
at the meeting of March 17 to 25 students—mem- 
bers of the Junior Academy—and that special 
recognition would be given to the teachers who 
had most influenced these students to take up 
careers in science. He hoped that in future, the 
Committee or the Junior Academy might be able 
to do something more in recognition of the 
teachers. 

Dr. Schubert next discussed the letter recently 
addressed to the Academy by the Society of Amer- 
ican Bacteriologists, suggesting the develop- 
ment of improved rules for Science Fair exhibits, 
which had been referred at the last Board meet- 
ing to Dr. Schubert’s Committee for comment. 
He indicated that the letter had been distributed 
to Committee members and would be given serious 
consideration; also, he felt that the Junior Acad- 
emy and the Joint Board on Science Education 
likewise would be seriously concerned with the 
letter. 

Dr. Wood asked Dr. Robbins to discuss the 
recent letter from the Society of American Bac- 
teriologists, suggesting the development of im- 
proved rules for Science Fair exhibits. Dr. Robbins 
indicated that the same letter had been sent to 
various organizations, of which 10 had responded, 
for the most part indicating emphatic agree- 
ment with the position taken. This led to a 
lengthy discussion of Science Fair activities, in 
which most of the Board members participated. 
No decisions were reached. 

Dr. Schubert then discussed plans for a na- 
tional meeting of Junior Academies of Science 
proposed for next fall, indicating that financial 
support for the meeting, to the extent of about 
$35,000, may be forthcoming from HEW and 
NSF. The matter of who should sponsor the meet- 
ing has not been definitely decided. There was 
considerable discussion of the question as to 
whether the Academy’s executive secretary (Mrs. 
Fell) would be available to oversee the paper work 
involved in the operation, or whether the Academy 
office could be used to house a director and 
clerical help for the national meeting. No definite 
conclusions were reached. 

Chairman Hall of the Membership Committee 
presented for Second Reading the names of two 
candidates for membership previously proposed, 
as follows: Ross C. MacCardle and Russell L. 
Steers. These candidates were then elected to mem- 
bership. 

The secretary (Dr. Specht) reported for the 
treasurer, who was out of town. Dr. Specht 
then presented the recommendation of the Ex- 
ecutive Committee, responding to a request for 
life membership by Archibald T. McPherson, 


that a charge of $25 be made for such member. 
ship. After discussion of the manner of arriving 
at this figure, the recommendation was approved 
by the Board. 

On motion of the secretary, the Board approved 
the resignations of W. R. Wedel, John R. Magness, 
O. L. Cartwright, Lloyd G. Henbest, Theodore 
R. Gardner, George S. Switzer, Giles W. Mead. J. 
L. Cask, George A. Llano, Lyman B. Smith, Clif- 
ford Evans, C. V. Morton, Ernest Ambler, ani 
Edwin B. Bartram. 

The secretary reported for the custodian (Dr, 
Rehder) that the latter is leaving town for a pro- 
tracted field trip; but that on his return the 
Academy publications heretofore stored at the 
National Museum would be moved to the Carnegie 
Building, and at that time an accurate count 
of publications would be made. 

With reference to activities of the Special Com- 
mittee on Bylaws and Standing Rules, Dr. Wood 
noted that the proposed revision of the Bylaws 
is now before the membership for approval by 
mail ballot, and that the Committee would ex- 
pect next to consider a revision of the Stand- 
ing Rules. 

The secretary informed the Board concerning 
a contract with the National Institute of Mental 
Health, which has been approved by the Ex- 
ecutive Committee acting for the Board. A group 
of retired scientists known as the “Fossils” had 
been approached by NIH to act as subjects in a 
study of mental abilities with respect to aging. 
(This is a companion project to one conducted 
by NIH at Baltimore City Hospital, on the physio- 
logical aspects of aging.) Customarily, NIH 
enters into contracts with organized groups in 
order to provide modest compensation to the sub- 
jects, who are nominally furnished through the 
officers of the organization. But since the Fossils 
were only informally organized and did not want 
to enter into contractual status with the In- 
stitute, it had been suggested that the Academy 
could act in this capacity. Arrangements have 
now been completed whereby the Academy will 
receive the compensation and pass it on io the 
subjects, and additionally will receive a paymert 
for overhead. 

In a discussion of the Journal, Mr. Johnson 
voiced the opinion that the publication in its 
new format was off to a good start. Mr. Scribner 
observed that for the first time since he has been 
a member, he is looking at the issues of the 
Journal, and actually reading some of the ma- 
terial. Dr. Wood felt that the most important 
function of the Journal involved informing the 
membership on local scientific happenings, par- 
ticularly among the various affiliates. Dr. Wood 
also indicated his understanding that the Journal 
would continue to carry some articles of a descrip- 
tive nature, which would be paid for in part 
by page charges. He expressed the feeling that 
the examples set by the National Bureau of Stand- 
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ards and certain other Government agencies in 
underwriting the cost of journal publications 
by staff members, might lead to more widespread 
adoption of the policy. 

In a discussion of membership activities, Dr. 
Wood pointed out that in the past it has been 
left largely to the Membership Committee to 
jnitiate nominations for new members. He felt 
that the Board and the Academy membership 
at large ought to assume a more prominent part 
in this connection. Dr. Specht reported that at 
the time the last directory was issued, he worked 
with Mrs. Feli to send a copy to each WAS 
member at NIH, together with an application 
blank and a note asking the member to con- 
sider nominating any eligible staff member at 
NIH, not already a member of the Academy. 
Dr. Wood observed that the Academy’s lack 
of initiative in canvassing for new members 
has resulted in a number of criticisms over the 
past year. Dr. Shepard suggested that the En- 
tomological Society might have as many as 50 
eligibles who had not been approached con- 
cerning membership in the Academy. Dr. Specht 
reminded the Board that the prior status of 
prospective nominees could be determined through 
the Academy files—that is, whether an individual 
had been approached previously, and what his 
reaction had been. 


Bylaws Revision Approved by Membership 

The Academy membership has overwhelmingly 
endorsed the proposed revision of the Bylaws 
that was recently circulated for approval, ac- 
cording to WAS Secretary Heinz Specht. 

Results of the mail balloting, which closed 
March 25, showed that of 349 votes cast, 335 
were for the revision. Additionally, 3 votes were 
provisionally in favor, while 9 were against the 
revision, 1 was both for and against, and 1 was 
neither for nor against. 

Dr. Specht noted that sundry typographical er- 
rors had inadvertently crept into the draft re- 
vision that was circulated to the membership, 
including omission of a line of copy from 
Article III, Section 4. He pointed out, how- 
ever, that these errors did not appear in the 
portions subject to change, and hence had no 
influence on the vote. 


The following members have been placed 
on the retired list at their request: 

Emery C. Leonard, W. F. Swann, R. Clifford 
Hall, J. B. Umpleby, Martha S. Carr, Benjamin 
Schwartz 


JOINT BOARD 


The Joint Board has under preparation a source 
book for science projects which will be pub- 
lished in the late summer. Dr. Phoebe Knipling 
and Dr. John K. Taylor are the editors. A grant 
from the Eugene and Agnes E. Meyer Founda- 


tion will underwrite part of the publication costs. 

The project book stems from the expressed 
need for such a reference source by local sec- 
ondary school teachers. Consequently, several 
years ago, Dr. Knipling, Science Supervisor for 
Arlington schools called upon a number of local 
scientific institutions to enlist the cooperation 
of their scientific personnel for suggestions for 
student projects. The ideas submitted were com- 
piled, duplicated and given wide distribution, 
locally, and have been stimulating not only for 
student projects but for class research projects 
as well. 

Partly because the earlier booklet is out-of- 
print, and also to enlarge its scope, techaical 
societies and individual scientists are being called 
upon again to submit suggestions to be iicor- 
porated into a new book. Response to date has 
been gratifying in the biological sciences area 
but only meager in the fields of physical sciences, 
mathematics, and engineering. 

Accordingly, the request is being renewed for 
project ideas, especially in the shortage cat- 
egories mentioned above. Short (oOne-paragraph) 
descriptions of activities that can be carried out 
by students with readily available equipment or 
with apparatus capable of being constructed by 
the student are desired. Each write-up should 
contain references to easily accessible sources 
where further information or background ma- 
terial can be found. 

Suggestions should be sent to either editor: 
Dr. Phoebe Knipling, Arlington Schools, Arling- 
ton, Virginia; Dr. John K. Taylor, National Bu- 
reau of Standards, Washington 25, D.C. 


SCIENCE AND 
DEVELOPMENT 


The American Geophysical Union has 
formed a Planning Committee on Planetary 
Sciences, according to recent announcement. 
Purpose of the new committee will be to ac- 
commodate the increasing number of AGU mem- 
bers engaged in planetary and space research 
by expanding the Union’s activities in this 
field. Its chairman is Homer E. Newell, Jr., of 
the Office of Space Flight Programs, National 
Aeronautics and Space Administration; its sec- 
retary is Robert Jastrow, of NASA’s Goddard 
Space Flight Center. Other members of the 
12-man committee include WAS members Philip 
H. Abelson, Allen H. Shapley, E. H. Vestine, 
Harry Wexler, and Charles A. Whitten. 


American University has received a 
$17,800 grant from NSF for a summer con- 
ference on the stratigraphy and structure 
of the Appalachians. This program, scheduled 
for June 8-21, will be open to 40 professors of 
geology and earth science from _ institutions 
throughout the United States. The grant will 
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cover operational costs as well as a travel-sub- 
sistence allowance to each participant. 

Georgetown University Medical Center 
officials started in late February to review 
400 applications for 20 research scholar- 
ships in the Schools of Medicine and Den- 
tistry mext summer. They came from junior 
class students of high scholastic standing in 50 
public and private schools of the Washington 
area. The awards, involving $100 plus facilities 
and research equipment and supplies, were to be 
announced on April 1. 

A Space Education Institute was con- 
ducted at the University of Maryland, begin- 
ning February 29 and continuing through March. 
Sponsored by the University College and the 
Maryland Section of the American Rocket Society, 
the Institute presented a series of five lectures 
by authorities in the fields of space flight, rocket 
control guidance, and space propulsion systems. 

Maryland’s Microbiology Department has 
received a NAS grant of $8,428 for its work 
on classifying compounds effective in the 
destruction of molds. This is the twelfth con- 
secutive year that such a grant has been given. 
Since the work began in 1948, more than 14,000 
compounds have been sent to the University for 
screening and classification. The testing of com- 
pounds involves determinations not only of their 
destructive effect on molds, but also of their 
stability, boiling point, solvency, surface tension, 
and corrosion of metals. Results are reported to 
NAS for cataloging purposes. 

Fifty-one chemicals that the Food & Drug 
Administration believes are safe for use in 
food have been listed as a proposal for con- 
sideration by the country’s qualified experts; this 
recent action was taken in accordance with pro- 
visions of the Food Additives Amendment of the 
Federal Food, Drug, and Cosmetic Act. FDA 
said these chemicals would be an addition to 
the 182 covered by a regulation of November 
20, 1959. They would be generally regarded 
as safe only when they were of food grade and 
used in accordance with good food manufacturing 
practice. If the proposal is adopted, no further 
proof of their safety would be required. 

A new portable missile service tower has 
been developed by Army’s Engineer R&D 
Laboratories at Fort Belvoir. It weights 175 
tons and is 151 feet tall, and can handle missiles 
of the Redstone and Jupiter classes, or any other 
missile up to 136 feet tall. While previous missile 
towers have been either fixed or rail-mounted, 
the present structure is mounted on two base 
trailers each having six pneumatic-tired wheels. 

Another recent ERDL development is an im- 
proved 5-kw, 60-cycle generator set that weighs 
468 pounds, is powered by an air-cooled gasoline 
engine, and can operate at rated load under any 
environmental conditicn experienced by Army 
tactical units. 


A hypothesis suggesting that the | 
haze seen over the world’s vegetated a 
is actually petroleum in the process of f 
mation has been advanced by F. W. W. 
of the Missouri Botanical Garden. Wri 
in the NAS Proceedings, Dr. Went attributes 
blue haze to a layer of asphaltic and bitumi 
particles created by hundreds of millions of 
of volatile hydrocarbons and near-hydrocar 
expelled into the atmosphere annually by livii 
plants. These particles eventually rain down 
earth, and in time, form petroleum. Dr. We 
further suggests that these smog-like particle 
influence the weather in a variety of ways, 
also serve to regulate plant growth. 


The sea otter of northwestern Pa 
coasts, ruthlessly slaughtered for two centuris 
as one of the most valuable fur animals, 
been saved from extermination by the rigore 
protection of American and Canadian authori 
over the last 50 years. So says Karl W. Keny 
Fish and Wildlife Service biologist, in the la 
annual report of the Smithsonian Instituti 
Dr. Kenyon, who annually visits the Service 
sea otter reserve on Amchitka Island in 
Aleutians, reports that there may be as many 
30,000 otters in Alaskan waters. A count 
years ago indicated as many as 1,000 in Californ 
coastal waters, while individuals have been 
ported off Washington and British Columbi 
In the heyday of the otter fur trade, a sing 
pelt brought as much as $300. 


“Private Research and Development @ 
ganizations in the Washington Metropoli 
Area” is the title of a brochure recently compile 
and published by the Economic Development 
Committee of the Washington Board of Trad 
It lists about 130 such organizations, each wi 
the address and name of the principal office 
number of employees, year of establishmen 
and fields of interest. The pamphlet is part 
a kit that includes also leaflets on “The Nation 
Capital Area—Center for Research and Develo 
ment” (reprint from Career); “Young Researe 
Workers Sought for Washington Area Labo 
tories” (reprint from Science); and “Profe: 
sionally, Intellectually, Geographically, 
Climate is Perfect in the National Capital Area. 


Two new durum wheat varieties, with | 
ter resistance to Race 15B stemrust th 
any variety presently available to grow 
have been released by USDA in collaboratic 
with the North Dakota Agricultural Experime 
Station, for seed-increase next summer in Gre: 
Plains states. In addition to improved sten 
resistance, the new durums—Wells and Lakota— 
ripen earlier, have shorter and stronger stra 
and yield as well or slightly better than varietie 
now in commercial use. Both display good charae 
teristics for production of semolina flour, ba 
ingredient of macaroni. 
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